Cloning, expression, purification, and activity assay of proteins related to D-lactic acid formation in Lactobacillus rhamnosus.
Two proteins that might be responsible for D-lactic acid (D-LA) formation were screened from the genome database of Lactobacillus rhamnosus GG. The coding genes of the two proteins in L. rhamnosus CASL, ldhD1 and ldhD2, were cloned and expressed in Escherichia coli Rosetta with an inducible expression vector pETDuet-1 (Novagen, Darmstadt, Germany), respectively. The two purified proteins, LdhD-1 and LdhD-2, migrated as a single protein band separately, both corresponding to an apparent molecular mass between 35 kDa and 45 kDa on sodium dodecyl sulfate polyacrylamide gel electrophoresis. The specific activities of LdhD-1 and LdhD-2 catalyzing pyruvate to LA were 0.02 U/mg and 0.21 U/mg, respectively. The configuration of LA converted from pyruvate was determined using high-performance liquid chromatography equipped with a chiral column. Only D-LA was detected when LdhD-1 and LdhD-2 were tested. In summary, the two proteins cloned and expressed in this study were most probably responsible for D-LA formation during fermentation of L. rhamnosus CASL.